Methamphetamine (MA) use has been found to be associated with increased risk of HIV and sexually transmitted infections (STI) among men having sex with men, but it is unknown whether those who inject MA are at greater risk for these infections than those who administer MA by other routes. Furthermore, comparable data from heterosexual MA users are lacking. We investigated whether the HIV and STI risks of male and female heterosexual MA users who inject MA differ from those of comparable users who do not inject. Between 2001 and 2005, we interviewed 452 HIV-negative men and women aged 18 and older who had recently used MA and engaged in unprotected sex. Their mean age was 36.6 years; 68% were male; ethnicity was 49.4% Caucasian, 26.8% African-American, and 12.8% Hispanic. Logistic regression identified factors associated with injecting MA. Compared to non-IDU, IDU were more likely to: be Caucasian; be homeless; have used MA for a longer period and used more grams of MA in the last 30 days; have a history of felony conviction; and report a recent STI. HIV and STI prevention interventions should be tailored according to MA users' method of administration.
Other studies comparing injection of MA to injection of other drugs report that MA use is associated with being Caucasian, homeless, bingeing on drugs, sharing of needles and other injection equipment, and HIV risk behaviors, including engaging in unprotected sex and having multiple sex partners (Corsi, Kwiatkowski & Booth 2009; Shaw et al. 2008; InglezDias et al. 2008; Coady et al. 2007; Fairbairn et al. 2007; Fernando et al. 2003; Molitor et al. 1999 ). Studies of IDU have shown that compared to non-MA users, MA users were more likely to be HIV-infected and HCV-infected (Miller et al. 2009; Razak et al. 2003) and homeless (Nyamathi et al. 2008; Coady et al. 2007) ; however, these studies could not state conclusively whether the mode of MA administration was associated with increased risk of negative outcomes, since they lacked a comparison group of noninjection drug users.
MA use is growing among some U.S. heterosexual populations, and HIV-seronegative individuals in these populations constitute an important target for HIV prevention efforts. Given the highly addicting nature of MA and the need for behavioral modification programs for cessation of use, an understanding of the most common motivations for initiating and for continuing the use of MA may help researchers and clinicians to design more effective interventions. In this study, we identify differences between injecting drug users (IDU) and noninjection drug users (NIDU). We hypothesized that in terms of sociodemographic characteristics, IDU would be younger and more likely to be Caucasian or homeless. We further hypothesized that IDU would report greater drug use characteristics (e.g., years of use, amount, frequency), more STI-risk behaviors (e.g., more HIV-positive or serostatusunknown partners, a greater number of recent STI diagnoses), and would experience more adverse consequences of MA use compared to NIDU. Finally, we examined whether IDU differ from NIDU in motivations for initiation and current use of MA, including the desires "to escape," "to cope with mood," "to feel more self-confident," or "to meet more sex partners." Between June 2001 and August 2004, 452 HIV-negative, heterosexual , male and female MA users in San Diego, California were enrolled in a sexual risk reduction intervention trial and completed a baseline risk assessment interview that was developed by the authors. The 90-minute Audio Computer-Assisted Self-Interview (ACASI) covered sociodemographic characteristics, alcohol and other drug use, MA use patterns, sexual risk behaviors, social cognitive factors, social network factors, and physical and psychiatric health variables. Compensation of $30 was provided for the baseline interview.
METHODS

Setting and Sample
Recruitment and screening of participants-Recruitment methods for the parent intervention trial are described in detail elsewhere (Semple et al. 2005) . In brief, recruitment involved street outreach in areas identified during formative research to have high concentrations of MA users. Potential participants were approached by community outreach workers and invited to take part in the study. Other recruitment methods included social marketing; referrals by friends, family and previously enrolled participants; and targeted advertising using posters in public areas and ads in newspapers and magazines. Participants were recruited irrespective of their injection drug use status, which was determined in the baseline survey by self-report.
Study population-Participants in the study were: (1) self-identified heterosexuals; (2) HIV-seronegative; and (3) aged 18 years or older. Since the intervention was designed to reduce high-risk sex behaviors among MA users, participants were also required to have, in the 60 days prior to screening, used MA at least twice and engaged in unprotected vaginal, anal or oral sex with an opposite-sex partner at least once. Prior to enrollment, each prospective participant was tested using the OraSure ® HIV-1 Oral Collection Specimen Device to confirm his or her HIV-seronegative status (Gallo et al. 1997 ).
Measures
Demographics-We examined the following sociodemographic characteristics: age at baseline in years; gender (male vs. female); race or ethnicity (Caucasian, Asian American, African American, Native American, or Latino) educational attainment (no college vs. some college and beyond); and marital status (married, divorced, separated, or never married).
Sexual behavior-The following sexual behaviors in the last 60 days were examined: number of sex partners (continuous); number of unprotected vaginal sex acts (continuous); and self-reported diagnosis for any STI (yes vs. no). Sexual risk behavior data (i.e., number of nonprotected sex acts) was also collected for lifetime history of HIV-positive or serostatus-unknown partners falling into two different categories: (1) spouse or steady sex partner, and (2) casual or anonymous sex partner. Participants were also asked whether they ever engaged in sex marathons, defined as "prolonged sexual activity with genital contact for hours and hours," with five response categories ranging from "always" to "never." These categories were collapsed for analysis into "yes" ("some of the time," "most of the time," and "always") and "no" ("never" or "rarely").
Drug use-Participants were asked the amount of MA they had used (grams) in the last month and the number of days in the last month on which they had used MA. Self-reported binge use was assessed as "yes" or "no" depending on participant response to the question, "Are you a binge user? By binge user, I mean you keep using large quantities of meth for a period of time, until you run out or just can't physically do it anymore." Years of MA use was calculated as the difference between age at baseline interview and age at initiation of MA use. "Injection drug users" were defined as those who reported ever having injected MA or any other drug. Among IDU, the following additional variables were assessed with response categories ever vs. never: sharing of syringes; using injection paraphernalia (other than syringes) used by others; and using MA in a shooting gallery.
Psychosocial measures-We also examined both consequences of and motivations for MA use. A list of 14 different consequences (physical, psychological, and social or legal) associated with MA use was used to create a score by summing the number of consequences reported. In addition, a number of motivations for either initiating MA use or for continuing to use MA were examined. These motivations, which have been cited in the literature in association with injection drug use, were as follows: to get high, to escape, to cope with mood, to feel more confident, and to meet sex partners. Each of these motivating factors was analyzed separately (yes vs. no). In addition, the Beck Depression Inventory (BDI; Beck 1976 Beck , 1967 was used to evaluate participants' level of depressive symptoms (range = 0-63).
Statistical Analysis
Variables were analyzed using means or medians for continuous measures and frequencies and percentages for categorical variables. Differences between IDU and NIDU groups were examined using chi-square tests for categorical variables and t-tests or Wilcoxon rank-sum tests for continuous variables, depending upon whether the data were normally distributed. Logistic regression was used to assess the bivariate and multivariate associations of factors with injection status. All variables found to be significant (P < 0.05) through bivariate analysis were considered for inclusion in multivariate analysis. Backward stepwise regression was performed manually to produce the most parsimonious model. Factors that were independently associated with being an IDU (P < 0.05) in multivariate analysis were retained in the final model, based on likelihood ratio tests comparing full to reduced models.
RESULTS
Of the 452 participants, 133 (29.4%) were IDU and 319 (70.6%) were NIDU ( Table 1) . The participants were 36.6 years old (SD = 9.9 years) on average, 67.7% male, 49.3% Caucasian, 26.8% African American, and 12.8% Hispanic; 15.3% reported being homeless. More than half had never attended college (58%) and had never been married (54.8%). IDU were significantly more likely to be older (mean age 40.4 vs. 35.0 years, p < 0.05), Caucasian (68.4% vs. 41.4%, p < 0.05), and homeless (24.1% vs. 11.6%, p < 0.05) compared to NIDU.
Sexual Behavior
Overall, 20% of participants reported having had an STI in the prior 60 days, which was reported more often by IDU compared to NIDU (36.6% vs. 13%; p < 0.05). No significant differences were observed between IDU and NIDU for number of sex partners in the last 60 days (mean = 4.7, SD = 6.1), number of unprotected vaginal sex acts in the last 60 days (mean = 19.6, SD = 24.7), or proportion engaging in marathon sex while high on MA (65%). The majority of participants also reported having had both steady (55.4%) and casual or anonymous (95.8%) sex partners whose HIV status was positive or unknown; no difference was noted by injection status for either of these variables.
Drug Behavior
As shown in Table 2 , IDU were significantly more likely to be initiated into MA use by a family member (16.7% vs. 9.7%, p < 0.05); IDU also reported more years of MA use (mean years 17.8 vs. 11.9 years, p < 0.05), used more grams of MA (mean amount 14.0 vs. 7.6 grams, p < 0.05), used MA a greater number of days in the prior month (mean days 16.3 vs. 13.9, p < 0.05), and were more likely to report binge MA use (51.9% vs. 35.8%, p < 0.05) compared to NIDU. IDU also reported injection-related behaviors that could increase their risk for parenteral exposure to HIV and other blood-borne pathogens, including: syringe sharing (49.2%); sharing injection paraphernalia other than syringes (45.2%); and use of a shooting gallery (15.3%). IDU did not differ from NIDU by average age at MA initiation or in being initiated to MA by a friend (68.5%) or lover (23.3%).
Consequences of MA Use
IDU were more likely than NIDU to report having a felony conviction (59.1% vs. 32.7%, p < 0.05). Overall, participants had a mean of 6.2 (SD = 4.2) social, physical, or psychological consequences due to MA use, with a mean BDI score of 14.3 (SD = 10.3); neither differed by injection drug use status (Table 3) .
Motivations for Initiating and Currently Using MA
As seen in Table 3 , IDU were significantly more likely than NIDU to report the following motivations to initiate MA use: "to get high" (55.6% vs. 43.4%, p < 0.05); "to cope with mood" (25.6% vs. 16.0%, p < 0.05); "to escape" (27.1% vs. 12.9%, p < 0.05); "to feel more confident" (21.1% vs. 11.0%, p < 0.05); and "to meet sex partners" (16.5% vs. 8.5%, p < 0.05).
For current MA use, IDU were more likely than NIDU to report the motivations "to get high" (61.4% vs. 45.7%, p < 0.05) and "to escape" (24.2% vs. 13.6%, p < 0.05). No other current motivations differed by injection drug use status, including "to cope with mood" (17.6%), "to feel more confident" (9.1%), and "to meet sex partners" (7.6%).
Factors Independently Associated with Injection of MA
The final multivariate model identified several factors independently associated with injection drug use (p < 0.05), which included being Caucasian, being homeless, engaging in binge MA use, reporting more years of MA use and more grams of MA use in the last 30 days, having had an STI diagnosis in the last 60 days, and having a history of felony convictions (see Table 4 ). The full model explained 21.1% of the total variance (pseudo R 2 = 0.211) (Kleinbaum et al.1998 ).
DISCUSSION
These findings indicate that the population of MA users is heterogeneous according to injection drug use status. Overall, IDU differed from NIDU in sociodemographic characteristics, drug use behaviors, self-reported STI diagnosis, and history of felony convictions. Given the increased risk for blood-borne infections due to sharing of syringes and cookers among IDU, the findings from this study highlight important targets for prevention interventions.
In terms of sociodemographic characteristics, IDU were older and reported greater number of years of MA use compared to NIDU, suggesting that the risk of injecting rises with increasing years of MA use. Interventions for methamphetamine cessation should target younger and newly initiated MA users before they transition from smoking or snorting to injecting (Wood et al. 2008; Miller et al. 2006; Matsumoto et al. 2002) . Associations of injection drug use with MA initiation by family members suggest that MA use may be intergenerational or that increased availability at home may increase the risk of earlier MA initiation, a finding that has been observed among young heroin injectors (Sherman et al. 2005) . Prevention programs may wish to address the increased risk of injection drug use among younger household members of current IDU.
In addition, increased injection drug use among the homeless and ex-convicts suggests that these populations are vulnerable to the STI risk behaviors associated with injection drug use, and special interventions may be warranted. Homelessness has been closely associated in other studies with injection drug use and higher risk of HIV and STIs (Nyamathi et al. 2008; Coady et al. 2007 ). Community-level risk-reduction programs may need to seek out these populations and provide onsite safer sex counseling as well as access to sterile syringes through mobile needle exchange programs.
Although STI risk behaviors in this population were not significantly higher among IDU, IDU were more likely to report a recent STI. Other researchers have reported associations between MA injection and increased STI risk: Miller and colleagues (2009) found elevated HIV infection rates among street-involved IDU youths in Vancouver, British Columbia, while Razak and colleagues (2003) found higher HCV rates among IDU who were admitted to drug treatment programs in Thailand. In addition, a San Diego-based study of 194 men who have sex with men reported similar sociodemographic characteristics, drug use and sex behaviors, and consequences of MA use to those of this study, suggesting that correlates of MA use may be similar between heterosexual and MSM populations. Taken together with the high percentage of participants who shared needles and other injection equipment, the risk for HIV and other blood-borne infections is high among IDU in this population. Interventions that increase knowledge and skills regarding needle exchange, sanitization of equipment, and safer injection practices are clearly warranted for MA injectors.
IDUs in this study also reported greater frequency of MA use, more years of MA use, and binge use of MA. In the literature, increased use of MA is associated with more physical and psychological consequences, including irreversible neurological damage (Havens et al. 2006; Meredith et al. 2005; Semple, Patterson & Grant 2004; Domier et al. 2000) . Therefore, in addition to attempting to prevent transition to injection use of MA, intervention strategies should target reductions in the amounts and frequency of MA use. The combined effect of increased risk of STIs and injection initiation with greater age or years of use suggests that efforts to inhibit the progression from smoking or snorting to injection of MA may be more effective in preventing STI or HIV exposure than safer sex education alone.
This study, like many others, was limited in that both the IDU and NIDU groups included individuals who used MA exclusively and others who used multiple drugs; however the small number of polydrug users in the IDU group (n = 35) limited our ability to conduct stratified analyses to identify differences. In a sub-analysis, we compared polydrug-injecting to MA-only injecting drug users and found that polydrug injectors were significantly more likely to engage in marathon sex compared to MA-only IDU, whereas MA-only IDU were significantly less likely to engage in marathon sex compared to NIDU (data not shown). Although the available data were insufficient to disentangle the association to explain differences in marathon sex behavior, the increased STI risk of engaging in marathon sex among polydrug IDU compared to MA-only IDU remains an area of concern for HIV prevention strategies. IDU in this study were a heterogeneous population, and these differences may affect the efficacy of intervention and prevention messages. Further research into event-level behaviors for IDU when injecting versus when smoking or snorting MA may further elucidate the relationship between injection drug use and sex behaviors. Finally, future studies should also include a control group of non-MA drug users (IDU and NIDU).
A number of other limitations may affect the interpretation of these findings. The parent study excluded individuals who did not report sex with an opposite-sex partner in the prior 60 days; thus, the sample may not be representative of HIV-negative, heterosexual MA-users with lower sexual risk. However, our results are consistent with existing literature on MSM and other drug-using populations. Studies have reported associations of injection MA use with race (Corsi, Kwiatkowski & Booth 2009; Nyamathi et al. 2008; Fairbairn et al. 2007; Semple, Patterson & Grant 2004) , homelessness (Nyamathi et al. 2008; Coady et al. 2007; Semple, Patterson & Grant 2004) , years of MA used (Semple, Patterson & Grant 2004; Razak et al. 2003; Domier et al. 2000) , amount of MA used (Semple, Patterson & Grant 2004) , STI diagnosis (Miller et al. 2009) , and felony convictions (Semple, Patterson & Grant 2004; Razak et al. 2003; Domier et al. 2000) . Another potential limitation is that the self-reported nature of our data may have introduced bias due to underreporting of STI-risk behaviors. We guarded against this by using ACASI, which has been shown to decrease the likelihood of socially desirable responses during collection of personally sensitive data (Des Jarlais et al.1999) . The cross-sectional nature of the data also leads to difficulties in determining causal relationships between MA injection, risk behaviors, and psychosocial variables.
This study suggests that significant differences exist between MA users depending on route of drug administration and that interventions targeting MA users for prevention of HIV or STIs should consider these differences. 
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